Blockade of transforming growth factor-beta-activated kinase 1 activity enhances TRAIL-induced apoptosis through activation of a caspase cascade.
Tumor necrosis factor (TNF)-related apoptosis-inducing ligand (TRAIL/Apo2L) is a member of the TNF-alpha ligand family that selectively induces apoptosis in a variety of tumor cells. To clarify the molecular mechanism of TRAIL-induced apoptosis, we focused on transforming growth factor-beta-activated kinase 1 (TAK1) mitogen-activated protein kinase (MAPK) kinase kinase, a key regulator of the TNF-alpha-induced activation of p65/RelA and c-Jun NH2-terminal kinase/p38 MAPKs. In human cervical carcinoma HeLa cells, TRAIL induced the delayed phosphorylation of endogenous TAK1 and its activator protein TAB1 and TAB2, which contrasted to the rapid response to TNF-alpha. Specific knockdown of TAK1 using small interfering RNA (siRNA) abrogated the TRAIL-induced activation of p65 and c-Jun NH2-terminal kinase/p38 MAPKs. TRAIL-induced apoptotic signals, including caspase-8, caspase-3, caspase-7, and poly(ADP-ribose) polymerase, were enhanced by TAK1 siRNA. Flow cytometry showed that the binding of Annexin V to cell surface was also synergistically increased by TRAIL in combination with TAK1 siRNA. In addition, pretreatment of cells with 5Z-7-oxozeaenol, a selective TAK1 kinase inhibitor, enhanced the TRAIL-induced cleavage of caspases and binding of Annexin V. The TAK1-mediated antiapoptotic effects were also observed in human lung adenocarcinoma A549 cells. In contrast, TAK1-deficient mouse embryonic fibroblasts are resistant to TRAIL-induced apoptosis, and treatment of control mouse embryonic fibroblasts with 5Z-7-oxozeaenol did not drastically promote the TRAIL-induced activation of a caspase cascade. These results suggest that TAK1 plays a critical role for TRAIL-induced apoptosis, and the blockade of TAK1 kinase will improve the chances of overcoming cancer.